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FIGURE 3 

Determining Scanned Image First Axis Centerpoint of Reference 



Starting at one eight the total length of a first axis analyze each pixel along the first x coordinate 
for the presence of "yellow". 



■37 



Redefine "yellow" value to allow red and 
green components can be 5 less than previous 
values and blue component can 
be 3 smaller and 3 larger. Move two 
greater on the x-axis and anajyze again 
continuing until the 100th x-axis point 
, is reached. Abort scan if "yellow" value 
is not found. 



No 



Yellow present within analyzed pixel 
location? 



Yes 
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Add the smallest "yellow" y-coordinate plus half of the largest "yellow" coordinate minus the 
smallest "yellow" coordinate, yielding first axis centerpoint of reference. 
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FIGURE 4 
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Determining Scanned Image Second Axis Centerpoint of Reference 



Starting at one eight the total length of a second axis, start analyze each pixel along the first y 
coordinate for thq presence of "yellow". 
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Redefine "yellow" red and green 
components can be 5 less than 
previous values and blue component 
can be 3 smaller and 3 larger. Move 
two greater on the y-axis and analyze 
again, continuing until the 100th y-axis 
point is reached. Abort scan if "yellow" 
/alue is not found. 



Where any "yellow" points found? 
"Yellow" present within analyzed 
pixel location? 
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Add the smallest x-coordinate that as "yellow" plus half of the largest "yellow" coordinate minus 
the smallest "yellow" coordinate, yielding second axis centerpoint of reference. ~ 
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FIGURE 5 

Determining a Starting Radius 



From the center co-ordinates, retrieve the x and y coordinates of a radian 100 unites out at an 
angle of zero. 



Pixel color value is white, or outside 
of color value range of "blue", increase 
_ jadian by one and check again 



Get the pixel at this location and 
determine its color value. 



Pixel color value is "blue" with color value range outside of that represented as "white". 



Increase angle by 90 degrees and analyze for blue pixel until degree accumulations are equal to 
360 degrees. _ 



Divide the smallest radian for the blue pixel by 3, or 100 whichever is greater. This is our starting^ 
radian. 



FIGURE 6 
Centering a Scanned Image Shape 



For every 0.7 degrees 



From the center coordinates, retrieve the x and y coordinates of a radian starting^-adian units out 
at that current degree angle. ,/yrr 



Pixel is white or not "blue", 
increase radian by one and 
check again. 



No 



Get the pixel at this location and determine 
if its color value is blue. 
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If blue, then check to see if the x or y is larger or smaller than the last largest or smallest x and y > 
values. Record these as the bounding x and y coordinates. 



Change our center x coordinate to be the smallest bounding x coordinate plus half the largest 
bounding x coordinate minus the smallest bounding x coordinate. Change out center y coordinate 
to be the smallest bounding y coordinate plus half the largest bounding y coordinate minus the ^ 
smallest bounding y coordinate. 



FIGURE 7 

Determining a Scanned Image Radial Shape 



For every 0.7 degrees 



From the center coordinates, retrieve the x and y coordinates of a radian starting 100? Radian 
unites out at the current degree angle. 



Is white or not "blue", increase 
radian by one and check again. 



Get the pixel at this location if right lens is traced. 
If left lens is traced, use the negative x coordinate^ 
and compare its color value. 



If blue, then record this radian as the radial shape distance for this degree. 
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FIGURE 8 
Determining a Scanned Image Radial Size 



For every 0.7 degrees 



For the radial shape distance for this degree, subtract the figure provided by calibration. This 
reduction eliminates the extra size that the pen creates. 

Divide each radian by the configurable DPI setting of the scanner, example 400, this is our 
conversion to inches. 



Convert inches to millimeters by dividing by 0.039370. Then multiply by 100. This gives each 
radian in mm* 100. 




FIGURE 9 



Smoothing a Scanned Image Radial Shape 



For every 0.7 degrees 






Is the current degree size greater than or equal to the size 1 .4 degrees before it? 




ids 


Is the size of the decree 0.7 degrees below the current less than the size of the degree 1 .4 degrees 
below the current? Or is the size of the degree 0.7 degrees below the current degrees, bigger than 
the size of the current degree? 
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Change the size of the degree 0.7 below the current degree to be the size of the degree 1 .4 below 
plus half the size of the current degree minus the size of the degree 1 .4 below. 
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FIGURE 10 

Modify Size of Derived Radial Shape 



Store our current circumference 



If seeking a larger lens: For each 0.7 degrees increase the size by one. 
If seeking a smaller lens: For each 0.7 degrees decrease the size by one. 



i 




; No 
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If seeking larger lens, is circumference larger than or equal 
to the original circumference? Or if seeking smaller lenos, is 
the circumference smaller than or equal to the original 
circumference? 
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FIGURE 11 



Rotating a Derived Radial and Smoothed Shape 







To move nasal down: Take first degrees size, replace it with the second degrees size. Continue 
for 51 1 more degrees. Replace 512th degree size with the first degree size. 






To move nasal up: replace the second degrees size with the first degrees size. Continue for 51 1 
more degrees. Replace the first degree with the 512th degree size. ^ 




Place trial k 
paper. 
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